ABSTRACT
INTRODUCTION
he link between stock market development and financial intermediaries has been an increasingly significant determinant of economic development. Stock market development can influence economic activity through four mechanisms, namely, investment spending (Tobin's q theory), household liquidity effects, household wealth effects, and firm balance-sheet effects. Many researchers have found that the economic growth and development of a country depend on investments, which require long-term funding. Therefore, the stock market plays a fundamental role in the economic growth and development of a country (Aydemir and Demirhan, 2009) . It also helps in distributing the wealth of a nation by enabling wider ownership of company stocks. Investors can buy the shares of publicly listed companies, thus enabling them to become business owners and earn a share of business profits based on their invested capital. Thus, healthy economic growth is always accompanied by a healthy financial market transmitting its influence to the real sectors. The importance of "good" performance of the stock market is obvious. History has shown that a downturn in stock prices can lead to major disturbances in the lives of many. Further, the strength of a stock market can have a major effect on the economy by its influence on real activities such as consumption, investments, etc.
The performance of the stock market depends on many factors and is highly susceptible to the economic and political conditions of countries. If the overall economic condition of a country is good, the stock market usually has better returns, and vice versa. Nowadays, the emergence of financial intermediaries increasingly plays an 1.
Find whether there exists cointegration between the various types of bank loans and the stock price index in Saudi Arabia, 2.
Discover the nature of the relationship between bank loans and the stock price index in Saudi Arabia, and 3.
Explore the direction of causality between stock prices and bank lending activities in Saudi Arabia.
A deeper understanding of the banking sector's vulnerability and the mechanism of stock prices in the real market was also provided. Our causality results provide an important implication for the market efficiency hypothesis (MEH) . If the predictability of Saudi Arabia's stock prices can be enhanced considerably by using the information on bank loans, then it means that Saudi Arabia's stock market is not efficient, and vice versa. This study proceeds as follows: section II presents our literature review; section III reviews the theoretical model; section IV discusses the data and empirical methodology; section V derives the empirical results; and section VI concludes the study.
LITERATURE REVIEW
Few studies have tried to find the relationship between bank loans and stock prices and to explore the direction of causality. As far as the author's knowledge goes, three studies have examined the interaction between bank loans and stock prices in Japan and Malaysia. Kim and Moreno (1994) try to shed light on whether stock price movements have contributed to fluctuations in bank lending in Japan by examining the historical relationship between stock prices and bank lending. In particular, they evaluate the issue using monthly data from January 1970 to May 1993 by applying a vector autoregressive framework. They come up with the following conclusions: first, the response of Japanese bank lending to an increase in stock prices is positive in the two sample periods (1970.1-1983.12, and 1984.1-1993.5 ). This result is intuitive and consistent with the effect of stock prices on the demand and supply of loans. Second, there is a change in the historical relationship between stock prices and bank lending. This relationship was weak until the mid-1980s but became quite significant subsequently. Third, the fluctuations in the Nikkei stock prices during that period seem to have contributed significantly to the fluctuations in bank lending in Japan. In particular, the Nikkei stock prices appear to have played an important role in accounting for the recent sluggish growth in lending in Japan. In short, since the late 1980s, stock price fluctuations appear to have contributed to fluctuations in bank lending in Japan.
Chen
) 2001 ( studies the price fluctuations of two major assets in Taiwan observed from 1973 to 1992, real estate and stocks. While equity prices are found to Granger-cause real estate prices, bank loans are found to be much more significant than interest rates for predicting the price movements of both assets. This suggests that the asset price fluctuations in Taiwan support the theory that emphasizes the importance of balance sheet position and collateral value for credit-constrained firms. A credit expansion is then accompanied by a rapid rise in prices of assets such as real estate and stocks. At a certain point, the asset markets would collapse and their prices plunge from a change in the regulatory or economic environment. The collapse of asset prices and exposure of banks to equity and real estate markets therefore lead to defaults of debtors, banking crises, and persistent economic downturns. This could be accompanied by an exchange rate crisis. Ibrahim (2006) estimates stock prices and bank loans in Malaysia. Using vector autoregressive models (VAR) to assess the dynamic interaction between bank loans and stock prices, he examines whether bank loans help in transmitting financial shocks to the real sector. Moreover, the causal relationship between stock prices and bank lending has an important role in providing a deeper understanding of the vulnerability of banking and the mechanism of stock prices in the real market. He finds evidence that bank loans react positively to an increase in stock prices, but there seems to be no influence from bank loans to stock prices. Similarly, bank loans seem to accommodate an expansion in real output, but again there seems to be no influence from bank loans to real economic activity. In addition, the exchange rate seems to affect banks' lending activities through its effects on real output and stock prices. From these dynamic responses, Ibrahim (2006) tends to conclude that bank loans have no significant role in transmitting stock market shocks to the real sector. An important implication from the analysis of this papers is that the health of the banking sector depends crucially on the stability of the stock market and real output. Thus, policies to stimulate bank loans in an attempt to boost stock market activities as well as expand the real activities may be futile. Karim, Lih, and Karim (2012) re-examine the interaction between bank loans and stock prices in Malaysia. They use Granger non-causality tests in both bivariate and multivariate frameworks with both monthly and quarterly data and examine the relationship between the two variables. Unlike previous studies, they find strong evidence of no causality between stock prices and bank loans in all models and samples. This finding has shown that stock prices and bank loans are independent. The predictability of stock prices does not increase much from the use of bank loan information, leading us to conclude that the Malaysian stock market is efficient.
THEORETICAL MODEL
The interaction between banks and the stock market cannot be ignored. A relatively high stock price index indicates future prosperity and acts as a good signal to banks to increase their loans. On the other hand, as banks increase their loans, some share of the loans may find its way to the stock market and result in still higher stock prices. The changes in stock prices may influence bank lending through two channels, demand and supply. First, through the demand channel, stock price fluctuations affect the demand for loans by signaling changes in future economic activity. For example, a decline in stock prices may reflect contractionary influences that lower the demand for loans, such as a decline in corporate capital spending triggered by a slump in final demand, poor corporate earnings, and excess capacity. As stock prices go up, the demand for loans may rise for at least two reasons:
1.
A rise in stock prices attracts individuals and firms to invest more in the stock market: as the difference between the returns on stocks and cost of borrowing increases, investors can gain more profits.
2.
A booming stock market means that companies can expect good future progress, which leads them to expand and go in for more financial borrowings.
1.
Banks become more optimistic toward future prosperity and are encouraged to lend more. 2.
The capital position of banks may be affected because banks can use their capital gains on stocks as cushion against adverse shocks to assets, and this may enhance the supply of loans.
In short, other things remaining equal, a positive relationship between stock prices and bank lending because the supply of bank loans reinforces the demand for loans can be expected.
While economic theory confirms the positive relationship between stock prices and bank loans, the causality is not well defined. As stock prices go up, the demand as well as supply of loans increases, indicating that causality runs from stock prices to quantity of loans. On the other hand, as banks offer more loans to firms and individuals, some loans may go to investment in the stock market, leading to a higher demand for stocks and driving stock prices up.
DATA AND EMPIRICAL METHODOLOGY Data
The objective of this paper is to investigate the dynamics of the relationship between Saudi's stock price index (SSPI) and bank loans using quarterly data for the period 1998 to 2013. In this study, the variables are the SSPI and bank loans. The study uses different types of loans:
Credit cards loans (CCLOAN) 2.
Consumer bank loans (CLOANS) 3.
Total bank loans (TOTALL) 4.
Other consumer bank loans (OLOAN). This can be computed by subtracting the real estate loans and car and equipment finance from CLOANS.
The data used for this study were obtained from the U.S. Federal Reserve Bank of Saint Louis and Saudi Arabia's Monetary Agency and Capital Market Authority as found in their various issues of annual reports and quarterly bulletins.
The estimation methodology of this paper consists of four steps: a unit root test, cointegration test, the error correction model estimation (VECM or VAR), and VAR Granger causality.
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The Clute Institute Table 1 shows the decomposition of bank loans and the importance of each component as magnitude and ratio. The ratio of CLOAN to TOTALL (Table 1) increased during the stock market boom, reaching its peak at 11% in 2005. Following the stock market downturn in 2006, the ratio of CLOAN to TOTALL decreased until 2010, and then started to improve as the stock market began to recover. OLOAN constitute about 66% of CLOAN. The ratio of OLOAN to CLOAN increased during the stock market boom, reaching its peak at 76% in 2005, and then started to decrease. The study pays more attention to OLOAN as part of CLOAN because it is expected to be the most effected by stock prices.
Decomposition Of Bank Loans
As shown in Table 2 , the growth of all loans was very high during the stock market booms in 2004 and 2005, indicating that the demand for loans increases as the stock price index increases. What seems to be the most influenced by the stock market is OLOAN, which is part of CLOAN. During the stock market booms in 2004 and 2005, the growth rate of OLOAN was 100% and 75%, respectively. (Dicky and Fuller, 1981) . For cointegration in empirical methodology, variables that are non-stationary in level but stationary after first differencing are required. To test whether the variables are stationary or not, unit root tests are performed. The time series properties of variables are examined with the DF or ADF unit root test. This is used to determine the order of integration of time series. The test is based on estimates of the following regression equations:
For level,
and for first difference,
where variable x 4 is the variable tested for unit root, ∆ is the first difference operator, ∝ '`i s the constant term, T is the time trend, and p is the selected number of lag lengths. The null hypothesis is H 8 : ∝ + =0 and alternative hypothesis H ' : ∝ + <0. When the absolute value of the calculated t-test is greater than the critical value, from Mackinnon (1991) , the null hypothesis of the unit root (non-stationary) is rejected, indicating that the variable is stationary at level and integrated of degree zero [I~ (0)]. However, when the absolute value of the calculated t-test is smaller than the critical value, the null hypothesis of the unit root (non-stationary) is accepted, indicating that the variable is non-stationary at level form and we have to check for stationarity at the first difference.
Johansen Cointegration Test
In order to examine the cointegration relationship between the stock market index and M1 and M2, the widely used Johansen (1988 Johansen ( , 1991 cointegration test, which implements a maximum-likelihood procedure is employed. This is because the time series variables in this paper are non-stationary in level but stationary after first differencing. If a cointegration relationship between bank loans and the stock market price index variables is found, it implies a long-run relationship between the stock market price index and bank loans. This methodology tests for the number of cointegration relationships and estimates the parameters of such cointegrating relationships. The cointegration is applied by using the VAR model. A general unrestricted VAR model can be represented as the 
where y 4 is an (n x 1) vector of variables, α an (n x 1) vector of constant terms, and η t an (n x 1) vector of usual error term. Equation (3) can be rewritten in the following error correction form: If the coefficient matrix Π has a reduced rank r < k, then there must exist k x r matrices α and β each with rank r such that π = αβ′ and βy t is stationary. Here, r is the number of cointegrating relationships, the elements of α are defined as the adjustment parameters, and each column of β is a cointegrating vector. The Johansen-Juselius test uses two test statistics using the VAR model to identify the number of cointegrating vectors, namely, the trace test statistic and the maximum eigenvalue test statistic. The test statistic for the trace test is given by
The trace test's null hypothesis is r = 0 cointegrating vectors against the alternative hypothesis of n cointegrating vectors.
The maximum eigenvalue test is given by
This test, on the other hand, tests for the null hypothesis of r cointegrating vectors against the alternative hypothesis of (r + 1) cointegrating vectors.
Vector Error Correction Model
Once a cointegration relationship is established between variables, a need arises for the construction of an error correction mechanism to model the dynamic relationship. The aim of the error correction model is to indicate the speed of adjustment from the short-run to the long-run equilibrium. A Vector Error Correction Model (VECM) is a restricted VAR model used with non-stationary series that are cointegrated. When equilibrium conditions are imposed, the VECM describes how the model is adjusting in each time period toward its long-run equilibrium. Because the variables are supposed to be cointegrated, any deviation from the long-run equilibrium will feedback in the short run on changes in the dependent variables in order to move toward the long-run equilibrium. According to Engle and Granger (1987) , if two series are co-integrated of order one, that is, I(1), then there must exist a VECM representation in order to govern the joint behavior of the series of the dynamic system. For this study, estimation of VECM as follows: 
where $,' is the error correction term lagged one period with coefficient ∝ 5 measuring the adjustment of model from the short run to the long run and δ is the white noise. The estimation of these two equations determines the nature of the relationship between SSPI and CCLOAN.
Whether a VAR model in levels or a VECM is a better approach for modeling cointegrated series remains debatable. While the VECM conveniently combines the long-run behavior and short-run interactions of the variables and thus can better reflect the relationship between the variables, the popularity of the VAR model in levels lies in its low computational burden. Moreover, it is still unclear whether the VECM outperforms the VAR model in levels at all forecasting horizons (Naka and Tufte, 1997) . In the literature dealing with short-run dynamic interactions, it seems to be normal to estimate the VAR model in levels for cointegrated variables.
In the Granger representation theorem, Granger (1986) states that if two variables are stationary of order (1) and cointegrated, then either the first variable leads to the second variable or vice versa. In this study, the Granger causality test based on VECM is used. This provides an additional channel for long-run causality, which is ignored by the Sims and Granger causality tests. Long-run causality is confirmed using the joint significance of the coefficients of lagged variables. A Chi-squared test is employed to check the joint significance of the coefficients of lagged variables and t-tests are used to check for significance of the error term. From the results of Table 3 , the author cannot reject the presence of unit root for any of the variables. All variable are not stationary at their levels but stationary at the first difference. Therefore, all variables are integrated of order one, I~ (1), for both root tests, the ADF test statistic and Phillips-Perron test statistic. The study confirms the long-run relationship between CCLOAN and SSPI. Trace tests as well as Maxeigenvalue tests indicate one cointegration equation at the 5% significance level. This is true for both with intercept only and with intercept and trend. However, for the rest of variables: TOTALL, CLOAN, and OLOAN, the null hypothesis could not be rejected and the study does not confirm any long-run relationship between SSPI and these variables. Trace tests as well as Max-eigenvalue tests indicate no cointegration equation at the 5% significance level. This is true for both with intercept only and with intercept and trend.
EMPIRICAL RESULTS

Unit Root Test
Johansen Cointegration Test
Vector Error Correction Model Result
Since CCLOAN and SSPI are co-integrated of order one, that is, I(1), there must exist a VECM representation so as to govern joint behavior of the series of the dynamic system. In VECM specification, short-run as well as long-run adjustments are made. The co-movement between CCLOAN and SSPI suggests the use of VECM to model the dynamic relationship between the two variables. Lag order selection criteria, mainly Akaike information criterion (AIC) and Schwarz information criterion (SC), suggest the choice of four lags. Table 5 represents the VECM estimate results with four lags: From Table 5 Panel A, the error correction coefficients are negative and significant at the 1% level, indicating that a deviation from long-run equilibrium value in one period is corrected in the next period by the size of the coefficient. The coefficient of the error term is -0.10, indicating low speed of adjustment toward long-run equilibrium. This indicates that in case there is a disturbance in the system, only a 10% correction would take place to the disequilibrium in one quarter. In other words, the rate of convergence to the equilibrium state per quarter is about 10% of the disequilibrium in CCLOAN. From the VECM estimation results, the relationship between CCLOAN and the lags of SSPI is negative. Therefore, when the stock price increases, CCLOAN decreases, thus contradicting the theory. This can be justified because CCLOAN are influenced mainly by the consumption decision that depends on the wealth effect. That is, when stock prices are booming, people get wealthier and therefore reduce their credit card borrowings. The Clute Institute From the VECM results, the study confirms not only a long-run relationship between CCLOAN and SSPI but also a short-run relationship between the variables since the computed F is larger than the critical value.
From Table 5 Panel B showing the VEC Granger Causality/Block Exogeneity Wald Test results, this study confirms that all lags of SSPI are jointly significant at the 1% level and affect CCLOAN. The result confirms the long-run as well as short-run causality running from SSPI to CCLOAN. In other words, some of the changes in CCLOAN can be explained by SSPI. This result is consistent with the MEH. This is because the predictability of stock prices cannot be enhanced by using bank loan information. An important implication from this result is that the health of the banking sector depends partly on the stock market's stability. Thus, policies to stimulate CCLOAN in an attempt to boost stock market activities may be futile.
VAR Results
This work needs integration and cointegration tests for the proper specification of the VAR model in order to avoid spurious regression or misspecification problems. In particular, the findings that the variables are nonstationary and non-cointegrated suggest the use of the VAR model at first differences. Because no cointegration exists between SSPI and the other types of bank loans (i.e., TOTALL, CLOAN, and OLOAN), the unrestricted VAR model at first differences is recommended.
For TOTALL and SSPI, the study found the optimal lag selection to be five according to AIC and SC. Table 6 , Panel A represents the VAR estimates. The first and second lag variables of SSPI affect TOTALL positively, but the other lag variables affect TOTALL negatively, indicating that in the short run, SSPI has a positive effect on the movement of TOTALL, but the net effect in the long run is not clear.
For CLOAN and SSPI, the study found the optimal lag selection to be four according to AIC and SC. Table  6 , Panel B represents the VAR estimates. The equation of D(SSPI) from Table 6 , Panel B provides us with a positive and significant relationship between CLOAN and SSPI. Therefore, the sign of the first and second lags of CLOAN is positive and significant, indicating that CLOAN influences SSPI positively.
For OLOAN and SSPI, the study found the optimal lag selection to be four according to AIC and SC. Table  6 , Panel C represents the VAR estimates. Most of the lag variables of OLOAN affect SSPI positively. As the other bank loans increase, the demand for stocks increases, and therefore SSPI increases. The behavior of OLOAN is similar to that of CLOAN because the former is part of the latter. Table 7 represents VAR Granger Causality/Block Exogeneity Wald Tests. Panel A indicates the causality runs from SSPI to TOTALL at the 5% significance level, indicating that some of the movement of TOTALL is explained by the change in SSPI. This result is consistent with MEH. This is because the predictability of stock prices cannot be enhanced by using the information on bank loans. An important implication from this result is that the health of the banking sector depends partly on the stock market's stability. Thus, policies to stimulate TOTALL in an attempt to boost stock market activities may be futile. Panel B shows the causality runs from CLOAN to SSPI, indicating that the movement of CLOAN explains the change in SSPI. Some of the movement of SSPI is explained by the change in CLOAN. Panel C represents causality runs from OLOAN to SSPI, indicating that some of the movement of SSPI can be explained by the changes in OLOAN. Thus, policies to stimulate CLOAN in an attempt to boost the stock market activities may be successful. 
CONCLUSION
This paper attempted to investigate the direction of causality and the dynamics of the relationship between the stock price index and bank loans in Saudi Arabia. The study uses a cointegration test and error correction model estimation. Cointegration has been confirmed between CCLOAN and SSPI, enabling us to use VECM. For the rest of the variables, the study uses unrestricted VAR at their first differences instead of VECM because there is no cointegration between them. This paper found a positive relationship between SSPI and bank loans. This positive relationship, supporting the economic theory, is true for all types of loans except CCLOAN, with which the relationship with the lags of SSPI is negative. Therefore, when stock prices increase, there is a decrease in CCLOAN, contradicting the economic theory. This can be justified because CCLOAN are influenced mainly by the consumption decision, which depends on the wealth effect. That is, when there is a boom in stock prices people get wealthier and as a result reduce their CCLOAN. These causality results confirm that TOTALL and CCLOAN are influenced by the movement of SSPI. Since the fluctuations in stock price index cannot be explained by the variability in TOTALL or CCLOAN, the predictability of stock prices cannot be enhanced by using information on bank loans. Thus, policies to stimulate any part of TOTALL with the exception of CLOAN in an attempt to boost stock market activities may be futile. This result is consistent with MEH. Thus, the stock market of Saudi Arabia tends to be efficient. Nevertheless, causality results confirm that CLOAN as well as OLOAN influence the movement of SSPI. As CLOAN and OLOAN increase, the demand for stocks and SSPI increases. Thus, policies to stimulate CLOAN in an
